312B-4 and 312B-5 
Station Controls 
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Figure 1, 3128-4 and 3125-5 Station Controis 


1.1 Description. 


The 312B<4 and 4128-5 Station Controls, figure 1, 
contain a directional coupler and wattmeter, aspeaker, 
8 phone patch, and appropriate switching clrevitry. 
The same types of directional coupler and wattmeter, 
phone patch, and speaker are used in both the 128-4 
and 3126-5. In addition, the 3125-5 contains an 
auxiliary variable frequency cstillater to provide 
separate transmit and receive frequencies when used 
with the KWM-2 or KWM-ZA Transceivers (see 
table 3). 


The wattmeter indicates power levels within the ranges 
of 0 to 200 or O to 2000 watts, forward or reflected, 
Lig accurate over the range of 2 to. 30 MHz, bak should 
not be used on higher frequencies. The phone patch 
includes <ireuitry whith allows VOX phone patch 
Operation. it can alse be switched manuallyif desired. 
The vic in the 3128-5 is the same ss that used in 
KWM-2/24 and S-Line equipment. Switching circuits 


are provided to allow operation of KWM-2/2A 
Transceivers on different transmit and. reesive 
frequencies cr transinit-receive operation on the same 
frequency using either vio, 


Figure 2 shows the location of external sonmections to 
the 3128-5. The 3128-4 and 2128-5 are ciectrically 
identical except for the absence of vfo connections in 
the 3128-4. Items whith are furnished with each 
aquipment are Listed in table 1. 


2.1 Inetaliation. 
2.1.1 3128-4 WITH S-LINE OR KWM-2/2A. 


Connect the phone patch, speaker, and rf watimeter 
to the receiver, exciter, and telephone lines as shown 
in figure 4. If necessary, the directional coupler unit 
ean be remaved from the 3125-4 and mounted 
elsewhere, provided the cable leads are less than 
five feet long, Figure 7 shows 3128-4 and KWM-2/2A 
intercomections. Figure § shows the proper way 
connect the directional coupler to the indicator circuit, 
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TABLE 1, ITEMS FURNISHED WITH 3128-4 AND 312B-5 


QUANTITY DESCRIPTION FUNCTION PART NUMBER | 


Right-angle connector, 
rf type N 


Antenna connection 357-9113-00 


RG-58C/U cable with 


Connect transmitter 426-8026 -00 


phono ard to weupler 
i N-—connectors 
i 
i 5 Audio cables with interconnections 426 2027-60 
phono connectors 
i Tubular capacitor, Inatall in phone patch 931-0169-00 
‘ 0.5 uf, 200 velts dc if required (see note, 
paragraph 3,1.2.h} 
i RG-58C /U cable with External vio 426-5076 -00 
(312B-5 only) phono connectors connection 
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Figure 2. 3126-5, External Connections 
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CUT END OF CABLE EVEN. 


REMOVE VINYL JACKET + INCH = 
DON'T NICK BRAID. 


COMB OUT COPPER BRAID AS SHOWN. 
BARE + INCH OF CENTER CONDUCTOR, 
DON'T NICK CONDUCTOR. 


TAPER BRAID AS SHOWN. SLIDE NUT, 
WASHER ANG GASKET ON VINYL JACKET. 
LIDE CLAMP CM BRAID, 


WITH CLAMP 1M PLACE, TRIM SRAIG 
AS SHOWN, 


FOLD COPPER BRAID BACK ON CLAMP. 
TIN CENTER CONDUCTOR, 
USING MINIMUM AMOUNT GF 
HEAT, 


HOLDING CONTACT WITH PLIERS, 
SGFT SOLDER CONTACT TO 
CENTER CONDUCTOR. IT IS 
IMPERATIVE THAT SACk END 
OF CONTACT BE FLUSH WITH 
POLYETHYLENE OELECTRIC. 
OO NOT USE EXCESS SOLDER. 
WIPE CLEAN- SEE THAT END OF 
CABLE INSULATOR IS CLEAN 
486 FREE OF SOLDER, ROSIN 
AHO FOREIGN MATERIAL, 


SLIDE BOBY INTO PLACE CAREFULLY SO 
THAT CENTER CONDUCTOR ENTERS HOLE 
IN INSULATOR, FACE OF CABLE DIELECTRIC 
WUST FIT FLUSH AGAINST INSULATOR. 
PROPERLY TIGHTEN BODY AND NUT 
WITH WRENCHES. 
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Figure 


3. Installation of Type N Male Connectors 


on RG-8/U Transmission Lines 


Lote) 


* 
¥ 7 ¥ £ 

ova SO tb ee Ty, i ie 
oe ; Ay ad . 


~(aet y TRSTh eel: awa > PS 
O88 6 thee 


Hv one (6 GARE AGIHDD OO seep 
OTS UO METRE TS Heb this 
Fo eouipecc Dw FCA 


ch 208” Mond 24 crane ertar 
Moen seat a7 ‘atenh OM Wee, 
i te oe ee 


hae ATRY MOASe A eA Whew 
Bye Eh 


447 9 fee ARE oats s04- 
wT mds. asap Wh d 
*) THUONA Mla aia a eo 
rae 


om a4 Hag TOA. bahar 
T odturey FP, Line he ‘no 
ry wiTi> Te. 4) Wer 
I aly “gy Sele 
iy eh Oe Leaner 
os NE aaa Ps 5 rT % 
Pay NTS ott mae + eh, 
© eR ea 


cr &2 1. Oey H : i 
ena a) soir Kee iA 
weve tiny Biome fit 4 ~< br 
CU" Tht Tay Banos oy Yeah 
PG" WU WO tiles Been 
STAs to Auta ie 7a 


AK 


bi Aug 


“SOONMBAT ThA TRANSCEIVER OFERET ON 


32$-) TRANSMITTER 


- 


TOR CHASSIS 
iE COVE 


REL ESET 


15-1 RECEIVER | 


TOP CrANSIS 
INSIDE. DOVER- 


OTE 5: WOTES. 1 USE WITH LIRERS 
20 PLUGS SROUMERS PTFE IF AP TER ABPL 
PLU 15 GED, COO CT The Ane ere & use O4LT Wate 2 
WHE FURMISRED WITH <1 TG FLREH BMS & METER Sou 
GroouMD, ERT ERS 


ORECTICAAL = 
Z ~tanoes = Th A Ge ANT. 
CGub_E& RO -Sa7u) 


326-4 
STATION 


Cs67-Nieg 


Figure 4.. Interconnections, 3126-4 with $-Line 


NOTE 


Hi the phone patch is to be used with & receiver 
other than’ an S-Line type, connect the ANTI- 
VOX EN jack on the 212B-4/5 to a 500-ohm 
audio output Line from the receiver. Use a 
590-ohm -to-voice-coil matching transformer 
if the receiver has no 500-ohm sutput. Other 
types of exciters may be used by connecting 
the PHONE PATCH OUT jack on the 312B-4/'5 
to the exciter microphone jack. The output 
voltage at this jack on the phone patch is 
approximately equal to that of the average 
high-impedance dynamic microphone. 


2.2.2 3126-5 WITH KWM-2 OR KWM-2A. 


Connect the power, phone patch, speaker, vio, and rf 
wattmeter to the transceiver and telephone lines as 
shown in figure 6, Use the RG-58C/U cables supplied 
ior the rf connections. These cables are slightly 
larger in diameter and two inches shorter than those 
supplied for audio and control functions. 


4 


Make sure the vfo power plug is plugged into 
the proper socket on the KWM-2/2A chassis. 
This socket is J17 which, for normal operation, 
has a molded jumper plug inserted in it, 


3.1 Operation. 


3.1.1 PHONE PATCH OPERATION: 2125-4 WITH 
§-LINE. 


a. Hf the receiver and exciter are set up for trans- 
Celve operation, disconnect the patch cables, and 
restore to fully independent operation. 

b. Tune and load the exciter into an antenna or 
dummy load according to the exciter instruction 
book, 
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ce. Set the receiver to a different band than that 
being used by the exciter, and tune to the calibrate 
signal to produce approximately a 900-Hz audio tone. 

d. Lift telephone handset and dial one number to 
remove the dial tone. 

e. Set 2125-4 FUNCTION switch to NORMAL and 
PHONE PATCH switch to ON. 

f. With the exciter set up for SSB operation, set its 
VOX GAIN control to PTT ON. 

g- The tone from the receiver will now feed through 
the phone patch and modulate the transmitter. Using 
the rf wattmeter to indicate the magnitude of this 
feedthrough, adjust the VOX BAL control for minimum 
rf output. As the null is approached, advance the 
MIC GAIN control as required te produce a suitable 
indication on the wattmeter. 


NOTE 


The phane patch will halance on the average 
telephone line. with the circult capacities 
provided. Unusual line conditions may require 
a change in capacity to compensate for these 
conditions, If necessary, remove CT or add 
the extra capacitor (furnished) in parallel 
with C8 and C7 to produce a null within range 
of the VOX BAL control. If varying the circuit 
Capacities does not enable the VOX BAL control 
to produce. a null, it may be necessary to 
insert a B-db “H’ pad between. the phone line 
and the 312B-4/5. See figure 5 for the circuit 
of a Suitable "HH" pad and its connections. 


h. Hang up telephone, set PHONE PATCH switch to 
OFF, snd reset transmitter and receiver controls for 
normal VOX operation, Reconnect patch cables for 
transceive operation if desired. 

i, The phone patch is now readyforuse, The normal 
Operating procedure is tc call the third party on the 
telephone, then set the PHONE PATCH switch to OR, 
If received radio signals are strong, the receiver 
RF GAIN fan be reduced to minimize background 
noise: Adjust AF GAIN to provide normal level to 
the telephone line. 

j. Depending upon telephone line characteristics and 
the voice volume of the incoming telephone signal, it 
may be necessary to make adjustments of transmitter 
MIC GAIN and VOX GAIN controls, In the case of 
extremely weak signals from the telephone Line or 
Signals with a high hum content, use push-to-talk 
operation, 
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Figure 5. 6-db 


3.1.2 PHONE PATCH OPERATION: 112B-4/5 WITH 
KWM~-2 OR KWM-ZA. 


a. Set EMISSION swiich to L8H, ANTIVOX GAIN at 
Minimum, MIC GAIN at minimum, VOX GAIN at mini- 
mum, and RF GAIN and AF GAIN as required for 
normal ope ration. 

b, Set function switch to CAL, and tune in the calt- 
brate signal to produce approximately a 900-Hz audio 
tone. 

c, Set VOX BAL control on 912B-4/5 to full 
counterclockwise . 

ad. Lift telephone handset, and dial a single digit to 
remove dial tone, 

€. Set PHONE PATCH switch to ON. 

f. Advante VOX GAIN control om the transceiver 
until the VOX relays hegin to trip back and forth 
between receive and transmit positions. 

g. Slowly adjust VOX BAL control until the relays 
stop tripping. 

h. Repeat steps f and g until it is no longer possible 
to advance the VOX GAIN control without causing the 
relays to trip. {If phone patch will not balance, refer 
to note accompanying step ¢g of paragraph 3.1.1.) 


NOTES 


More precise balancing may he obtained if 
an ac vivm is used. Connect the vtvm from 
the PHONE PATCH OUT jack (34 on 3125-3) 
to ground. Slowly adjust the VOX BAL control 
for a null as inditated by the vtyvm. 


i. Hang up telephone, turn off phone patch, and reset 
all transceiver controls for normal VOX S8B operation, 

j. The phone patch is now ready for use, Normal 
procedure is to set PHONE PATCH switch toSTATION 
MUTE and call the third. party on the telephone. 
Switch the phone patch on, and adjust AF GAEN on the 
transceiver to provide normal telephone line level. 
If the received signal is strong, the RF GAIN can be 
decreased to reduce background noise. 

k. Depending upon telephone line characteristics and 
the voice volume of the incoming telephone signal, it 
might be necessary to make adjustments of MIC GAIN 
and YOR GAIN. In case of extremely weak signals 
from the telephone line or signals with a high bum 
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Figure 6. Interconnections, 312B-5 with KWM-2/2A 
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Figure 7, Interconnections, 9125-4 with KWM-2/2A 


content, manually switeh the phone patch back and 
forth from REC ONLY to XMIT ONLY. 


3.1.3 OPERATION OF DIRECTIONAL COUPLER AND 
WATTMETER. = s 


The transmitter output power that can be handled 
Safely is relative to the swr on the transmission line. 
If the Swr is extremely high, as when the line is open 
or shorted, it is possible to obtain a forward power 
indication of up to two kilowatts with very little power 
output from the transmitter. To avoid damage to the 
instrument, carefully observe the following operating 
procedura: 


a, Set the wattmeter switch to the FORWARD 200 
position. (If a linear amplifier is in use, set switch 
to FORWARD 2000 position.) 

bh. Couple rf into the transmission line using CW 
emission. The meter should show a forward power 
indication. Note the reading. 

t. Switch tc the appropriate REFLECTED scale, 
Unless the antenna or load is perfectly matched to 
the transmission line [52 ohms, resistive}, the meter 
will indicate réeflested power. Note the reading. 

ad. The forward and reflected power readings, in 
conjunction with the chart of figure 9, can be used 


to campute vewr. In some cases, it will be canvenient 
to multiply the forward and reflected power readings 
by a factor of 16, The method of reading swr from 
the chart remains the same. For example, 50 waits 
forward and 5 walts reflected resuit in a value of 
ewr slightly less than 2 te I. Power levels cf 506 
watts forward and 50 watts reflected produce the 
Same value of swr, 


In apalications where doubt exists in regard 
co expected power output from the transmitter, 
always select the highest waitmeter seale 
first and, if necessary, switch to the lower 
scale. This will prevent damage to the 
indicator, If testing is to be done with the 
transmitter connected to an antenna, the initial 
tests should be performed at low power levels 
until the antenna is adjusted for an swrof less 
than 2 to 1, An swr greater than 2 tal wail 
cause high voltages to build up in the output 
circuits of the transmitter and possibly cause 
an are-over or a short. 
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Figure 8, Wattmeter Interconnections 
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If the reflected power indication is greater than the 
forward power indication, itis probable that the coupler 
unithas been improperly installed. Check to make sure 
that the coupler has not been installed backwards in 
the transmission line, Alsq make sure that the de 
meter leads nave not been reversed. 


@, i forward and reflected power indications aré 
equal, or reflected power is nearly equal to forward 
power, the swr on the line is extremely high, This 
usually indicates a shorted; open, cr very poorly 
terminated line. The coupler will respond to harmonic 


and other spurious output as well astorf output at the 
desired frequency. 1f the transmitter output contains 2 
high level of spurious emission, 3 high swr indication 
may be obtained even if the transmission line is 
terminated properly. 


3.1.4 OPERATION OF STATION CONTROL 
SWITCHES. 


Table 2 lists operating conditions for the various 
aettings of FUNCTION and PHONE PATCH switches 
in $12B-4 and 312B-a Station Controls. 


TABLE 2. OPERATION OF PHONE PATCH AND FUNCTION SWITCHES 


FUNCTION PHONE PATCH SWITCH POSITIONS 


SWITCH 
POSITIONS 


STATION MUTE 


NORMAL 


RECEIVE 
ONLY 


TRANSMIT 
ONLY 


Speaker dead, MIC dead, 
PTT operative, VOK 
operative, patch 
connected, 


Speaker dead, trans. 
mitter input ¢rounded*, 
PTT inoperative, MIC 
dead, patch hears 
receiver. 

Speaker dead, PTT 
operative, MIC dead, 
anti-yox voltage 
grounded. 


Speaker live, MIC live, 
PTT operative, YOR 
operative, patch 
disconnected. 


Speaker live, PTT 
inoperative, trans 
mitter input 
grounded*, patch 
disconnected. 


Speaker dead, PTT 
operative, MIC live, 
anti-vox voltage 
grounded, 


Speaker dead, MEIC dead, 
tranamitter input 
grounded*, PTT 
inoperative. 


Same as above. 


Same as above. 


*PHONE PATCH OUT jack (J4) shorted. 


3.1.5 OPERATION OF VFO IN 312B-5. 


The switch positions of the VFO switch designate the 
two oscillators as number J and 2, Number 1 is the 
yio in the KWM-2 {or KWM-2A}. Number 2 is the vio 
in the 3126-5. The vio switching arrangement allows 
instant selection of either of two preget frequencies 
Within the band fone for net frequency and one for net 
QSY frequency), scanning for aciear channel in case 
Of severe interference, and checking the local trans- 
mitter frequency for interference while working d-x. 


a, With VFO selector switch in the REC 1- XMIT 2 
positlon, the receiver frequency is controlled by the 
dial setting of the KWM-2/24, and the tranamitter 
frequency is controlled by the dial setting of the 
4125-5, This allows the transmit circuita te be set 
within one portion of the band and the receive circuits 
within another. For example, with the 312B-3dial sat 
to 14.296 MHz andthe EMISSION switchonthe KWM-2/ 
2A set to FUNE, the transmit circuits may be peaked 
and the PA loaded. The EMISSION switch is then set 
back tothe desired sidebandorCW, and the KWM-2/ 2A 


10 


dial tuned to a.desired receiving frequency between 
14,3 and 14.350 MHz, Refer to table 3, 


TABLE 3 


KWM-2/2A AND 312B-5 APPROXIMATE 
VFO FREQUENCY SEPARATION LIMITS 


BANDS MHz 


14-14.4 | 21-216 


Approximate 50 | 765 


limit of kHe {-kHs 
Separation 
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b, With the VFO selector switch in the REC 1 - 
MIT 1 position, both the receiver and transmitter 
frequencies are the same and are controlled by the 
vio in the transeeiver. 

c. With the VFO selector switch in the REC 2 - 
XMIT 2 position, both the receiver and the transmitter 
frequencies are the same and are controlled by the 
vio in the 312B-5, The vfo dial in the 312B-5 can be 
calibrated in this position using the crystal calibrator 
Signal and zero set knob as outlined inthe KWM-2/24 
instruction beok, With the H26-5 ¥FO switch set in 
REC 1 - XMIT 1 position, the KWM-2/2A can be 
tuned and loaded to one selected frequency within 
the legal amateur band using the KWM-2/2A tuning 
dial. The VFO switch can then be thanged to REC 2 - 
KMIT 2 position, and the B2B-5 dial adjusted to 
another selected frequency within the same. band. 
Transceiver Operation can then be changed instantly 
irom one frequency to the other by operating the ¥FO 
switch on the 3128-5 back and forth between the two 
positions marked BEC 1 - XMIT Land REC 2 - XMIT 
2. This permits presetting to a net frequency and-a 
net OSY frequency, and the instant selection of either 
during net operation. Frequency separation limits 
listed in table | should not be exceeded by any great 
eatent, If they are exceeded, the result is decressed 
receiver sensitivity or transmitter PA grid drive (or 
both) due to the selectivity of the transceiver rf tuned 
circuits. The best compromise for this tuned circuit 
attenuation effect is to tune and load the KWM-2/2A at 
a frequency midway between the two desired 
frequencies and then set the 312B-5 and KWM-2/2A 
dials to the required frequencies. 


4.1 Muintenance, 
4.1.1 GENERAL, 


Figuré 13 shows the schematic diagram for the 
3128-4 and 2125-5 Station Controls. Figures 10, 11, 
and 12 consist of parts identification and location 
for the directional coupler and phone patch used in 
the 3128-4 and 312B-5, 


If excessive oscillator drift is experienced, replace 
V301l. The oscillator tube V301 can be replaced with- 
out upsetting the calibration accuracy of the oscillator. 


For repairs which will affect the calibration of the 
directional coupler, it is recommended that the unit 
be returned to the factory, Laboratory instrumenis 
must be used to assure accurate calibration. 


4.1.2 VFO DIAL CALIBRATION, 


The vfo slignment in the 3128-5 can be adjusted to 
coincide at the end points (0 to 200) with the vio in 
the KWM-2/2A, If necessary, align the vfo in the 
KWM-2/2A before proceeding with the 3128-5 align- 
ment, Refer to the Service Instructions section in 
the transceiver instruction book. Align the vfo in 
the 312B-5 as follows: 


a. Set VYO switch on 312B-3 ta REC 1 ~ XMIT 1 
and FUNCTION switch to NORM. 

b, Tune to zero beat with calibrate signal at 200 
end of RWM-2/2A4 dial, 

e, Bet VFO switch on 312B-5 to REC 2 - XMIT 2 


position. 


d. Tune vfo in 312R-5 to zero beat at the 200 end of 
dial, and set hairline to 200 with zero Set knob. 

e, Repeat steps a, b, and c, at 0 end of dial in 
KWM-2/2A,. 

f. Tune vio in 3125-5 to zero beat at 0 end of dial, 
Da not move the hairline, Zero beat should occur 
within 41 ke of Gon the 3128-5 dial, 

g. if zero beat dogs not occur within the limits 
Stated.in step f, reduce the end-point spread by 
adjusting L302 as outlined in the KWM-2,;2A Instruction 
Book, 

h, If necessary, loosen the setscrews in the 312B-5 
dial huh, and move che dial relative to the oscillator 
shaft so that the hairline is approximately vertical 
when the dial is calibrated. 

it. Recheck for end-point spread, and make additional 
minor adjustments, if required, 

j. Make the sideband frequency shift adjustment as 
outlined in paragraph 4.1.4, 


4.1.3 VFO SIDEBAND FREQUENCY SHIFT 
ADJUSTMENT. 


a, Set controls of 312B-5 as follows: VFO selector 
tao REC & - XMIT 2, FUNCTION selectcr to NORM, 

b. Set controls of KWM=2/24 as follows; BAND 
switch to 4.6, EXCITER TUNING to approximately 
1.9 on logging scale, EMISSION switch fo LSB, and 
OFF-DN-NB-CAL switch to CAL position. Tune dial 
near 106 until calibrate signal is zero beat, Do not 
move dial for following protedure. 

ec, Switch to USB, and adjust trimmer C208 (top af 
yfo can in 212B-5) for zero beat. 


o.1 Specifications. 
$.1.1 DIRECTIONAL COUPLER AND WATTMETER. 


Frequency range 2to 30 MEz, 


Impedance . 52 ohms unbalanced 


Watimeter sesles .. . 200 watts, forward 
2000 watts, forward 
200 watts, reflected 
2000 watts, reflected 


Sige coe ects wey 10-8/4 inches wx (Paweeeis 
bh x 11-3/4 ft d including 
feet 


Weibitog a0 eos . 8-1/2 Ib 


Maximum power 
handling capability . . 2000 watts forward power 
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Power loss through BIZ Se eta eG 5 by 7 inches 


coupler. , ... . . . Less than 0.1 percent 
5.1.4 VFO IN 3128-5, 


$s : y 
We, sntrodaced: by Frequency range . . . 2.5. to 2.7 MHz. 


coupler. . ... . .o. . Less than 1.05:1, 2 to 30 
MHz 
Calibration accuracy . Within 1 kHz after midband 
5.1.2 PHONE PATCH. calibration. 
Drift. 2... ones « . UCBS than: 100. He after 


utimpedante. . . . i 
Input impedante 600 ohms 30-minute warmup. 


OEP OL IEDR OSICS 1:5 3 600 ohms Dial backlash, . . . . Lass than 50 He. 

Fa A. 

5 PM SPEAKER POWeriesrse at's . . . Supplied by KWM-2 or 
KWM-2A transceiver 

Impedance, . .... . Sto 4 ohms power supply. 


lz 


swingt ~ nd d 


' 


one ta 2g) «© 


tuaxtolny ete see Do 
ecnaial eat hel 


nets gh OOF 
pate uw sturies OE 


av op sett gael 


20 Ma ZW 
axe feoaret AX. WA 
, Fue -¢ Pero 


pues ry , 


butieonll . 4 


ee WOT A 


5 
* a.) @ ~~ 


cet 


yo ekthined 22d 


6.1 Parts List. 
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JSWITCH. LEVER: 


DEICRIPTION 


212R-4 ATATION TON TROL 
3128-5 STATION CONTROL 


CAPACITOR, PEIXED. PAPER: 1 uf +204 -i0%, 
200 dew 

TAPACITOR. FIXED. CRitamet:. 470 uu + ib 
-B¥G: HMO wdew 


UCABACITOR, FINED, PAPER: O.5 uf sai, - tO); 


200 wirw 


CAPACITOR, FIMTD, PAPER: O.25 if +20*& -109; 


SAH achtw 


JACK. TELEPHORE. spring -eaf: 2 comdictez plug 


JACK. TIP: ceramin inmalatian; poragreph type 


COIL. HADID FREQUENCY: § mh; 80.000 abs; 
109 ma. carrent rating 


TAVISPEARER. PERMANENT MAGNET: 4.4 w. 


wom. .-4 ohms. 5 oe Toon. onal 
ANMETER: G' Arsonval movement dc; internally 
sGuml nated 


RESISTOR. FIXAEN, COMPOSITION: 100 chose 
eI ¥E,..1 2 w 


ROT LSkp 

RESISTOR FRET, COMPOSITION: &2D ohm 
alh. Pod 

RESTOR. VARLASLE. COMPOSITION: 2540 
cies 1.40%, 1-4 wart 

RESTOR, FIXED FULM 615 ohms 11% 172 w 


RESISPiod?. FIRED. COMPOSITION: 39D chimes 
LVF. 122 4 

RESTOR. FIRED. CORMPORSITION: 270 climes 
sETF, Lo Dw 

SWITCH, LEVER: 3 pole. 2 posikine Jused in 
SL 28+ oie) 
SWITCH, LEVER: 
qLIS-3 ani 


3 pole. J posstion bese in 


Bi pole, d yewibiots, used in 
SLPES-¢ onivy 
SWITCH. LEVER: 
FL2B-4 oniv) 
SWITCH. RNTARY 
SEANSPORMER, AUDIO FREQUENT ¥- 


5 pobe. 9 positon duseel in 


200 ti 


| 20.000 ke freq rence 


Diresthiona. Coupler 


CAPACITOR, VARIABLE: GLASS: 9.5 uf mim. 2.0 


wel ek. concentrin type 

CAPACITOR. FIXED, WECA: 500 suf 4204. foo 
vole w 

CAPSCITOR, FIXED. CERAMIC: 49 uuf 21%: 
AO cis we: 

CAPACITOR. PTH ED. CR RABEL. Li aul < sire 
-204}, ND vdew 

MIKE LSE 

HOT CARD 


SEMICORDUCTOR DEVICE, CIODE: gittcan; type 


india 

CONNETTOR- R-fFixype NH UG-56A/U 

TSHL. RADIO FREQUENCY: MMi at antboclance; 
1 ani 


RESISTOR. PIMET: FEL tO chs 419, 120 


1 sirzuit. 4 posstion, b sectian 


Pe SNA ald ire a Tr RTH TH FNS 


COLLINS 


iPART SUMBER 


52%-£167-00 


93) -B176-00 
$11. 3007.00 
3 1-C1ea-00 
931 -d168.00 
388- HO-CO 
38)- 082-00 
240-9124 -DP 
2H E029 5 de 
+58-O487-O) 


Fah-12'0-00 


T45- | Wgs-00 
376 -4726-00 
TOS- 7388 - > 
745-1 335-05 
FaS- 1 338-40 
S5SSE- 1) 
25% J Esoa 
253-0897-0) 
a$b.1138-09 


250-0086-09 
HB T-0326- 65 


42-9 18 - 


925-09 40-0 
S12-0647-40 
$16-4873-00 


B19-12e2-00 


393-2542-0% 


369 -fOtd po 
24d - M197 - 


TOS- 2358-i0 


S2- Er ie-00 


ITEM DESCAISTION 


Fed. ed REIETOR. FIRED, FILA: 9.160 dimes to HO 
oho’ 41%. 1°54 yw, THO wee MOB 


$R5. Pal REGETOR. FIXED FILM: 787 oes ic 1740 chms 
£13. 1.4 wv: RC iype MOB 


COIL, RADIO FREQUENCY: 89 turne mo &30 AMG: 
Rornbdie) yeu re 


TOK Gactbbator 


TOK-2 Qerilloter ronsists of the folowing. This 
Mbipment Steril be reternedt te Collis Radin 
Company for repair. 


CAPACITOR. CERABSIT: 
CAPACITOR. CERAMIC: 
{CAPACITOR CERAMIC: 
CaP ACTOR. CE RASC: 
{C APACTPOR. CEAARIE 
CAPACITOR. CERAMIC: 
(CSP ACITOR. CERAMIC: 
PCAPACTIVTOR. CERARNC: 2B at 4%. 2h vdew 
CAP ACTFOR. CERAMIC: 20 ust 5%. if view 
CAPACITOR. WICA: 1000 wud c2%, SOG vddicw 
CAPACITOR. MIC A: 2000 oul 21%, HH wlio 
CAP ACTIOR. MECCA: StM ook 32%, Sd sdew ; 
PCAPACITOR. CERAMIC: 10%) auf <2]. 3bO wiew 
PCAPACITOR. CEAAMIC: IM auf <2%. 500 whew 

PC AP ACITOR. CRAAMTO?. U02 ut 1Gere . 449, 250 
Vorw 


Sat 2S. 900 vaew 

2G wal 45%, 300 vdew 

Sd wal 25°6.. SOG ot wt § 
UH ak 25h, SOG rdiew 
2p wok +3%,, 400 rdew 
BO iat 25%. JOG vaew 
20 wat 23%. 300 icy 


type LNI4A 

DML, RADII FREQUENCY, 22 turns +28 AW 
chile farinvar, 2,4 uh iductancs 

TRIMMER ASSEMBLY: Sturre #26 AB sire, 

1 tnrgsd cal aad hardvare 

IRBUCTOR, TUMING; 10 turns 920 AW wire 
COIL. RADIO FREQUENCY: <tngie lever dain, 
magnel wire. 3.36 ah 

AERITOR. COMPORTTINN: 6.50 megohm 414%. 
Lew 

HESESTOR, COMPOSITION: 82.000 ohm s5h.' 24 
THANS FORMER. BAIRD FREQUENCY: prs 2h) uh 
non: 73) ke; ser 2,7 ub pom. 2,6 me 

ELRCTEON TUBE: tye SATE 


Frilgwing parts used on 3128-5 any: 


LAMP. INC ANDESTEST: txye 47 

JACK. Tie: ceranue iigulation. ghonggragh (ype 
CONNECTOR, POWER: Sale contacts tis 

Pi atire bile AEeceae 

FRESE TOR. COMPOSTEROM: 35.000 shew =f iFe, | w 
FECES THEE: COATES THON: FS.00) ohms 22k. 2 
SWITCH. ROTARY: 3 psle, 3 pasttinn 


"Chosen per operatinnal requ romient, 
Pee sesectecl cm findl veut. 
# Selected im mamdacture te calibrate meter. 


COLLINS 


PART NUMBER | 


705-TLI0-00 
fit) 

705-7 L44-00 

05.7001 00 
ta 

05-7 LOR-O 

Hisg-2918-WE 


322- 1003-1) 


SL3-0053 -30 
S13 -hONG ~ thy 
O13- ROSS -tht 
B13 0568 - 0 
G1 3- OS? - ie 
913- FOnK-1G 
13-0252 - fH 
YLS. 6250-40 
21 3-0209-tH 
912-1747-™ 
BLE-1TS8-08 
OL2.0514 » Oe 
LS- DOTY Gb 
BL3-PeeR Tae 
‘ALS: 2087 - Co 


OiF. LOT. OD 
453-0103-(5 
240. 6852.04 
$43. 7924-03 


849-7991 -pad 
249-BH9S-0o 


T45- Lae OF 


749-2492-09 
240-0845-99 


262-2240-03 
364-0085- 
472: ]822-05 


245-241 -(s 
745-57'5-09 
2$9-1108-03 
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Figure 10. Directional Coupler, Top View, Parts Location 


Figure Ll. Directional Coupler, 


Bottom View, Parts Location 
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Figure 13, 312B-4 and 2125-5, Sehematic Diagram 
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TABLE 1. ITEMS FURNISHED WITH 3128-4 AND 312B-5 


DESCRIPTION | 


Right-angle connector, 
rf type N 


FUNCTION 


Antenna connection 


RG-58C,/U cable with 
phono and 
N-connectors 


Connect transmitter 
to woupler 


Audio cables with 
phone connectors 


interconnections 


Tubular capacitor, 
0.5 uf, 200 volts de 


install in phone patch 
if required (see note, 
paragraph 3.1.2.h) 


i 
(3128-5 only) 


RG-58C/U cable with 
phono connectors 


External vic 
connection 


J2 vi 
TO TRANSMITTER TO ANTENNA 


J402 
EXT VFO 
CRF } 


PI? 
EXT VFO 
(PWR) 


Figure 2. 3128-5, External Connections 


PART NUMBER 


357-9113-00 


426-6026 -00 


426-2027-00 


$31-0169-00 


426 ~5076-00 


6.3 VAC 
FROM XMTR 


CSéh Gg 2 


312B-4 and 312B-5 
Station Controls 


®Coves Avot Sommany HET Joes PSHT 
whan Foran Lo 

FRe Priming tone 1968 

Peed ot LRA 


1.1 Description. 


The 312B-4 and 3128-5 Station Controls, figure 1, 
contain 2 directional coupler and wattmeter, aspeaker, 
a phone patch, and appropriate switching circuitry. 
The same types of directional coupler and wattmeter, 
phone patch, and speaker are used in both the 312B-4 
and 3128-5. In addition, the 3128-5 contains an 
auxiliary variable frequency oscillator to provide 
separate transmit and receive frequencies when used 
with the KWM-2 or EWM-2A Transceivers (see 
table 3). 


The wattmeter indicates power levels within the ranges 
of 0 to 200 or 0 to 2000 watts, forward or reflected. 
It is accurate over the range of 2 to 30 MHz, but should 
not be used on higher frequencies. The phone patch 
includes circuitry which allows VOX phone patch 
Operation. It can also be switched manually if desired. 
The vio in the 3128-5 is the same as that used in 
KWM-2/2A and S-Line equipment. Switching circuits 


aN 


COLLINS 


wy 


instruction book 


Callies Radio Cormpany | Cedar Rapids, iawa 


523-01 GOOG ST 
Bih Exivon, 15 Feprusry 1968 
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Figure 1, 9128-4 and 312B-5 Station Controls 


are provided to allow operation of KWM-2/2A 
Transcaivers on different transmit and receive 
frequencies or transmit-receive operation on the same 
frequenty using either vio. 


Figure 2 shows the location of external connections to 
the 3128-5. The 312B-4 and 312B~-5 are electrically 
identical except for the absence of vio connections in 
the 3126-4. Items which are furnished with each 
equipment are listed in table 1. 


3.1 Installation. 
2.1.1 312B-4 WITH S-LINE OR KWM-2/2A. 


Connect the phone patch, speaker, and rf wattmeter 
to the receiver, exciter, and telephone lines as shown 
in figure 4. if necessary, the directional coupler unit 
ean be removed from the 312B-4 and mounted 
elsewhere, provided the cable leads are less than 
five feet long. Figure 7 shows 312B-4 and KWM-2/2A 
interconnections. Figure 8 shows the proper way to 
connect the directional coupler to the indicator circuit. 
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Figure 4 Interconnections, 312B-4 with S-Line 


NOTE 


If the phone patch is to be used with a receiver 
Other than an S-Line type, connect the ANTI- 
VOX IN jack on the 312B-4/5 to a 500-ohrm 
audio output Line from the receiver. Use a 
500-ohm-to-voice-coil matching transformer 
if the receiver has no 500-cohm output. Other 
types of exciters may be used by connecting 
the PHONE PATCH OUT jack on the 912B-4/'5 
to the eXciter microphone jack. The output 
voltage at this jack on the phone patch is 
approximately equal to that of the average 
high-impedance dynamic microphone, 


2,1.2 312B-5 WITH KWM-2 OR KWM-2A, 


Connect the power, phone patch, speaker, vfo, and rf 
wattmeter to the transceiver and telephone lines as 
shown in figure 6. Use the RG-58C/U cables supplied 
for the rf connections, These cables are slightly 
larger in diameter and two inches shorter than those 
supplied for audio and control functions. 
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Pcxaron | 


Make sure the vio power plug is plugged into 
the proper socket on the KWM-2,2A chassis. 
This socket is J17 which, for normal operation, 
has & molded jumper plug inserted in it, 


3.1 Operation. 


3.1.1 PHONE PATCH OPERATION: 3125-4 WITH 
S-LINE, 


a, Wf the receiver and exciter are set up for trans- 
ceive operation, disconnect the patch cables, and 
restore to fully independent operation. 

b. Tune and load the exciter into an antenna or 
dummy load according to the exciter instruction 
book. 


CUT END OF CA@LE EVEN. 


REMOVE VINYL JACKET 3 INCH— 


DON'T NICK BRAID. 


COMB OUT COPPER BRAID AS SHOWN, 
BARE z INCH OF CENTER CONDUCTOR, 
DON'T NICK CONDUCTOR. 


TAPER BRAID AS SHOWN, SLIDE NUT, 
WASHER AND GASKET OM VINYL JACKET. 
SLIDE CLAMP ON BRAID, 


WITH CLAMP IN PLACE, TRIM BRAID 
AS SHOWN, 


FOLG COPPER BRAID BACK ON CLAMP, 
TIN CENTER CONDUCTOR, 
USING MENIMUM AMOUNT OF 
HEAT, 


HOLDING CONTACT WITH PLIERS, 
SOFT SOLDER CONTACT TO 
CENTER CONDUCTOR. IT IS 
IMPERATIVE THAT BACK END 
OF CONTACT BE FLUSH WITH 
POLYETHYLENE DIELECTRIC. 
DO NOT USE EXCESS SOLDER. 
WIPE CLEAN- SEE THAT END OF 
CABLE INSULATOR IS CLEAN 
VINYLITE JACKET — gopy AND FREE OF SOLDER, ROSIN 

\ BRAID ia peices AND FOREIGN MATERIAL, 

\ \pecectric | \ CLAMP \ NY 

ee ‘ ‘ SLIDE BODY INTO PLACE CAREFULLY SO 

ons Lie BUSHING THAT CENTER CONDUCTOR ENTERS HOLE 
mA IN INSULATOR, FACE OF CABLE DIELECTRIC 
MUST FIT FLUSH AGAINST INSULATOR, 


PROPERLY TIGHTEN BODY AND NUT 


Ne ECM ie Wa 
ee ee 


peter rrr et tt ee eet Te 


MALE WITH WRENCHES. 
ff } CONTACT 
CENTER NUT \ C64-03-4 
CONDUCTOR WASHER GASKET jeu ATOR 


Figure 3. Installation of Type N Male Connectors 
on RG-8/U Transmission Lines 
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Interconnections, 312B-5 with KWM-2/2A 


Figure 6. 


c, Set the receiver to a different band than that 
being used by the exciter, and tune to the calibrate 
signal to produce approximately a 900-Hz audio tone. 

d, Lift telephone handset and dial one number to 
remove the dial tone. 

e, Set 312B-4 FUNCTION switch to NORMAL and 
PHONE PATCH switch to ON. 

f. With the exciter set up for SSB operation, set its 
VOX GAIN control to PTT ON. 

g. The tone from the receiver will now feed through 
the phone patch and modulate the transmitter, Using 
the rf wattmeter to indicate the magnitude of this 
feedthrough, adjust the VOX BAL control for minimum 
rf output. As the null is approached, advance the 
MIC GAIN control as required to produce a suitable 
indication on the wattmeter. 


NOTE 


The phone patch will balance on the average 
telephone line with the circuit capacities 
provided. Unusual line conditions may require 
a change in capacity to compensate for these 
conditions. If necessary, remove C7 ar add 
the extra capacitor (furnished) in parallel 
With C6 and C7? to produce a null within range 
of the VOX BAL control. If varying the circuit 
capacities does not enable the VOX BAL control 
ta produce a null, it may be necessary to 
insert a 6-db “H" pad between the phone line 
and the 312B-4/5. See figure 5 for the circuit 
of a Suitable "H" pad and its connections. 


h. Hang up telephone, set PHONE PATCH switch to 
OFF, and reset transmitter and receiver controls for 
normal VOX operation, Reconnect patch cables for 
transceive operation if desired. 

i. The phone patch is now ready foruse. The normal 
operating procedure is to call the third party on the 
telephone, then set the PHONE PATCH switch to ON, 
tf received radio signals are strong, the receiver 
RF GAIN can be reduced to minimize background 
noise. Adjust AF GAIN to provide normal level to 
the telephone line. 

j. Depending upon telephone line characteristics and 
the voice volume of the incoming telephone signal, it 
may be necessary to make adjustments of transmitter 
MIC GAIN and VOX GAIN controls, in the case of 
extremely weak signals from the telephone Line or 
Signals with a high hum content, use push-to-talk 
operation. 


too 


LOWE, 290-VOLT 
TELEPHONE = PAPER TUBULAR 
LINE CAPACITORS. 


—— 


Figure 5. 6-db 
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3.1.2 PHONE PATCH OPERATION; 312B-4/5 WITH 
KWM-2 OR KWM-2A. 


a. Set EMISSION switch to LSB, ANTIVOX GAIN at 
minimum, MIC GAIN at minimum, VOX GAIN at mini- 
mum, and RF GAIN and AF GAIN as required for 
normal operation. 

b, Set function switch to CAL, and tune in the cali- 
brate Signal to produce approximately a 900-Hz audio 
tone. 

c. Set VOX BAL control on 2128-4/5 to full 
counterclockwise. 

d. Lift telephone handset, and dial a single digit to 
remove dial tone, 

e. Set PHONE PATCH switch to ON. 


f. Advante VOX GAIN control on the transceiver 
until the VOX relays begin to trip back and forth 
between receive and transmit positions. 

g. Slowly adjust VOX BAL control until the relays 
stop tripping. 

h. Repeat steps f and g until it is no longer possible 
to advance the VOX GAIN control without causing the 
relays to trip. {If phone patch will not balance, refer 
to note aecompanying step ¢ of paragraph 3.1.1.) 


NOTE 


More precise balancing may he obtained if 
an ac vivm is used, Connect the vtvm from 
the PHONE PATCH OUT jack (J4 on 312B-5) 
to ground. Slowly adjust the VOX BAL control 
for a null as indicated by the vtvm. 


i. Hang up telephone, turn off phone patch, and reset 
ali transceiver controls for normal VOX SSB operation, 

}. The phone patch is now ready for use. Normal 
procedure is to set PHONE PATCH switch toSTATION 
MUTE and call the third party on the telephone. 
Switch the phone patch on, and adjust AF GAIN on the 
transceiver to provide normal telephone line level, 
(f the received signal is strong, the RF GAIN can be 
decreased to reduce background noise. 

k, Depending upon telephone line characteristics and 
the voice volume of the incoming telephone signal, it 
might be necessary to make adjustments of MIC GAIN 
and VOX GAIN. In case of extremely weak signals 
from the telephone line or signals with a high hum 


3t2 8-4/5 
B20 PHONE LINE 
j TERMINALS 


TPO-OFIR-CEF 


"RH Pad 


content, manually switeh the phone patch back and 
forth from REC ONLY to XMIT ONLY. 


3.1.3 OPERATION OF DIRECTIONAL COUPLER AND 
WATTMETER, 


The transmitter output power that can be handled 
safely is relative to the swr on the transmission line. 
If the 5wr is extremely high, as when the line is open 
or shorted, it is possible to obtain a forward power 
indication of up to two kilowatts with very little power 
Outmit from the transmitter. To avoid damage to the 
instrument, carefully observe the following operating 
procedura: 


a. Set the wattmeter switch te the FORWARD 200 
position. {If a linear amplifier is in use, set switch 
ta FORWARD 2000 position.) 

6. Couple rf into the transmission line using CW 
emission. The meter should show a forward power 
indication. Note the reading, 

e. Switch to the appropriate REFLECTED acale, 
Unless the antenna or load is perfectly matched to 
the transmission line (52 ohms, resistive}, the meter 
will indicate reflected power. Note the reading. 

ad. The forward and reflected power readings, in 
conjunction with the chart of figure 9, can be used 


i: 


2000) ._ 
Ge 


DIRECTIONAL COUPLER 
CONNECT ION 


to compute vswr. In some cases, it will be convenient 
ta multiply the forward and reflected power readings 
by a factor of 16, The method of reading swr from 
the chart remains the same. For example, 50 watts 
forward and & watts reflected result in a value of 
swr slightly less than 2 to 1. Power levels cf 300 
watts forward and 50 watts reflected produce the 


same value of swr. 


In applications where doubt exists in regard 
to expected power output from the transmitter, 
always select the highest wattmeter scale 
first and, if necessary, switch to the lower 
scale. This will prevent damage to the 
indicator. Ii testing is to be done with the 
transmitter connected ta an antenna, the initial 
tests should be performed at low pawer levels 
until the antenna is adjusted for an swrof less 
than 2 to lL, An swr greater than 2 to 1 will 
cause high voltages to build up in the output 
circuits of the transmitter and possibly cause 
an arc-over or a short. 
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Figure 8, Wattmeter Interconnections 
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Figure 7, Interconnections, 312B-4 with KWM-2/2A 


If the reflected power indication is greater than the 
forward power indication, itis probable that the coupler 
unithas been improperly instailed. Check to make sure 
that the coupler has not been installed backwards in 
the transmission line, Also make sure that the de 
meter leads nave not been reversed. 


e, If forward and reflected power indications are 
equal, or reflected power is nearly equal to forward 
power, the swr on the line is extremely high, This 
usually indicates a shorted, open, or very poorly 


and other spurious output as well astorf output at the 
desired frequency, If the transmitter output contains 4 
high level of spurious emission, a high swr indication 
may be obtained even if the transmission line is 
terminated properly. 


3.1.4 OPERATION OF 8TATION CONTROL 
SWITCHES. 


Table 2 lists operating conditions for the various 
settings of FUNCTION and PHONE PATCH switches 


terminated line. The coupler will respond teoharmonic in 312B-4 and 312B-5 Station Controls, 


TABLE 2. OPERATION OF PHONE PATCH AND FUNCTION SWITCHES 


FUNCTION 
SWITCH 
POSITIONS 


PHONE PATCH SWITCH POSITIONS 


Spéaker dead, MIC dead, Speaker dead, MIC dead, 
PTT operative, VOX transmitter input 
operative, patch grounded*, PTT 
connected. ineperative. 


NORMAL 


Speaker live, MIC live, 
PTT operative, VOX 
opérative, patch 
disconnected. 


RECEIVE 
ONLY 


Speaker dead, trans- Same as above. 
mitter input grounded*, 
PTT inoperative, MIC 
dead, patch hears 


receiver. 
TRANSMIT Speaker dead, PTT 
ONLY operative, MIC dead, 
anti-yox voltage 
grounded. 


Speaker live, PTT 
inoperative, trans- 
mitter input 
grounded*, patch 
disconnected. 


Speaker dead, PTT 
operative, MIC live, 
anti-vox voltage 
grounded. 


Same as above. 


*PHONE PATCH OUT jack (J4) shorted. 


3.1.5 OPERATION GF VFO IN 312B-5. dial tuned to a desired receiving frequency between 
14.3 and 14.550 MHz, Refer to table 3, 

The switch positions of the VFO switch designate the 
two oscillators as number 1 and 2. Number I is the 
vio in the KWM-2 {or KWM-2A}. Number 2 is the vfo 
in the 3128-5, The vio switching arrangement allows 
instant selection of either of two preset frequencies 
within the band (one for net frequency and one for net 


TABLE 3 
KWM-2/2A AND 312B-5 APPROXIMATE 
¥FO FREQUENCY SEPARATION LIMITS 


QSY frequency), scanning for a clear channel in case BANDS MHz 

of severe interference, and checking the Local trans- 

mitter frequency for interference while working d-x. 

|3.4—-4) 7-7.4 |14-14.4 | 21-21.6 

a, With VFO selector switch in the REC 1- XMIT 2 

position, the receiver frequency is controlled by the 

dial setting of the KWM-2/2A, and the transmitter Approximate | 15 30 50 | 75 

frequency is ¢tontrolled by the dial setting of the limit of 

312B-5, This allows the transmit circuits to be set Separation 

within one portion of the band and the receive circuits between 

within another. For example, with the 312B-5dial set $12B=5 

to 14.296 MHz andthe EMISSION switchonthe KWM-~2/ and 

2A set to TUNE, the transmit circuits may be peaked | KWM-2/24 

and the PA loaded. The EMISSION switch is then set dials 

back tothe desired sideband or CW, and the KWM-2/ 2A [eee 
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Power loss through 
coupler. . .. 


Swr introduced by 
coupler. . 


5.1.2 PHONE PATCH. 


Input impedance . 


- 


Outputimpedance . . 


5.1.3 PM SPEAKER. 


Impedance . , 


12 


. Less than 0.1 percent 


- Less than 1,05:1, 2 to 30 


MH2 


. . + 600 ohms 


- 660 ohms 


. 3 to 4 ohms 


Size . 
§.1.4 VFO IN 3125-5, 


Frequency range 


Calibration accuracy 


Drift. 


Dial backlash. .... 


Power... 


. Supplied by 


. 5 by 7 inches 


. 2.5 to 2.7 MHz. 


, Within 1 kHzafter midband 


calibration. 


. Less than 100 Hz after 


30-minute warmup. 


Less than 50 Hz. 


KWM-2 or 
KWM-2A transceiver 
power supply. 


b, With the VFO selector switch in the REC L+ 
XMIT 1 position, both the receiver and transmitter 
frequencies are the same and are controlled by the 
vfo in the transceiver. 

t, With the VFO selector switch in the REC 2 - 
XMIT 2 position, both the receiver and the transmitter 
frequencies are the same and are controlled by the 
yfo in the 312B-5, The vfo dial in the 3128-5 can be 
calibrated in this position using the crystal calibrator 
signal and zero set knob as outlined inthe KWM-2/2A4 
instruction book, With the 3126-3 VFO switch set in 
REC 1 - XMIT 1 position, the KWM-2/2A can be 
tuned and loaded to one selected frequency within 
the legal amateur band using the KWM-~-2/2A tuning 
dial. The VFO switch can then be changed to REC 2 - 
XMIT 2 position, and the 3125-5 dial adjusted toa 
ancther Selected frequency Within the same band. 
Transceiver operation can then be changed instantly 
from one frequency to the other by operating the VFO 
switch on the 312B~-5 back and forth between the two 
positions marked REC 1 - XMIT 1 and REC 2 - XMIT 
2. This permits presetting to a met frequency anda 
net O&Y frequency, and the instant selection of either 
during met operation. Frequency separation limits 
listed in table | should not be exceeded by any great 
extent. Lf they are exceeded, the result is decreased 
receiver sensitivity or transmitter PA grid drive jor 
both) due to the selectivity of the transceiver rf tuned 
circuits, The best compromise for this tuned circuit 
attenuation effect is to tune and loadthe KWM-2/24 at 
a frequency midway between the two desired 
frequencies and then set the 312B-5 and KWM-2/2A 
dials to the required frequencies. 


4.1 Maintenance. 
4,1,1 GENERAL, 


Figure 13 shows the schematic diagram for the 
312B-4 and 312B~65 Station Controls. Figures 10, 11, 
and 12 consist of parts identification and location 
for the directional coupler and phone patch used in 
the 3125-4 and 3128-5. 


If excessive oscillator drift is experienced, replace 
V301. The oscillator tube V301 can be replaced with- 
out upsetting the calibration accuracy of the oscillator. 


For repairs which will affect the calibration of the 
directional coupler, it is recommended that the unit 
be returned to the factory. Laboratory instruments 
must be used to assure accurate calibration. 


4,1,2 VFO DIAL CALIBRATION, 


The vfo alignment in the 3128-5 can be adjusted to 
coincide at the end points (6 to 200) with the vio in 
the KWM-2/2A, If necessary, align the vfo in the 
KWM.-2/2A before proceeding with the 312B-5 align- 
ment, Hefer to the Service Instructions section in 
the transceiver instruction book, Align the fo in 
the 3128-5 as follows: 


a. Set VFO switch on H2B-3 to REC 1 ~ XMIT 1 
and FUNCTION switch to NORM. 

b, Tune to zero beat with calibrate signal at 200 
end of KWM-2/2A dial, 

¢, Set VFO switch on 312B-5 to REC 2 - XMIT 2 
position, 

d. Tune vfo in 312B-5 to zero beat at the 200 end of 
dial, and set hairline to 200 with zero set knob. 

6, Repeat steps a, b, and ¢, at O end of dial in 
KWM-2/2A. 

f, Tune vio in 2125-5 to zero beat at 0 end of dial, 
Bo not move the hairline. Zero beat shovld occur 
within 41 ke of 0 on the 3128-5 dial, 

¢. Uf zero beat dees not oceur within the limits 
stated in step f, reduce the end-point spread by 
adjusting L302 as mitlined in the KWM-2/2A Instruction 
Book, 

h, If necessary, loosen the setscrews in the 312B-5 
dial hub, and move the dial relative to the oscillator 
shaft so that the hairline is approximately vertical 
when the dial is calibrated. 

i. Recheck for end-point spread, and make additional 
minor adjustments, if required, 

j. Make the sideband frequency shift adjustment as 
outlined in paragraph 4.1.3. 


4.1.3 VFO SIDEBAND FREQUENCY SHIFT 
ADJUSTMENT. 


a. Set controls of 3126-5 as follows: VFO selector 
to REC 2 - XMIT 2, FUNCTION selector to NORM, 

b. Set controls of KWM-2/2A as follows: BAND 
switch to 3.6, EXCITER TUNING to approximately 
1.9 on logging seale, EMISSION switch to LSB, and 
OFF -ON-NB-CAL switch to CAL position. Tune dial 
near 100 until calibrate signal is zero beat. Do not 
mave dial for following procedure. 

c, Switch to USB, and adjust trimmer C208 (top of 
vio can in 312B-5) for zero beat. 


a1 Specifications. 
3.1.1 DIRECTIONAL COUPLER AND WATTMETER. 


Frequency range . 2to 30 MHz. 


Impedance .... . 32 ohms unbalanced 


Wattmeter seales . . . 200 watts, forward 
2000 watts, forward 
200 watts, reflected 
2000 watts, reflected 


Size... ..... . 10-3/4 inches w x 7-1/2 ft 
h x 1143/4 ft d including 
feet 


Weight. . . . 8-1/2 Ib 


Maximum power 


handling capability - 2000 watts forward power 


il 


Cd87<15-P 
Figure 106. Directional Coupler. Top View, Parts Location 


L 4 CAI RS R3 


Figure 11, Directional Coupler, Bottom View, Parts Location ev ha 8 
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6.1 Parts Lise. 


212R-4 STATION CONTROL 
2120-5 STATION COXTHROL 


“CAPACITOR, FIXED. PAPER: 1 uf «20% -L0%. 
: 200 vdew 
CAPACITOR. FINED. CRRAMEC 


3 490 wut + 10 
“§ | BNE: MO vdew 


cB CAPACITOR. FIXED, PAPER: 6.5 uf «20% «10%; 
200 wdew 
it CAPACITOR. FIXED, PAPER: 0,25 if +208. -14FS; 
BF wdew 
Ba JACK. TELEPHGRE. spring -eat: 2 cemducter plug 
PF, 73 | JACK. TI ceramic inmalation; shomagragt tre 
COIL. RALNO FREQUENCY: 2 mh; $0.00 ohne; 
10] ma cerrent raking 
LS LOUDSPEAKER. PERMAPFENT MAGNET: 4-9 ©. 
nom. 2-4 ohms. 5 « 7 on. oval 
Mi ANMETER, DF Araonral aiovement &e; interoally 
sHunsinated 
Ft. WS | RESISTOR. FIXET, COMPOSITION: 100 che 
ft4, BR [e183 1 Bw 
Re 
a 
HT NOT LARE 
RI Bae | ARSISPOR. FRED. COMPOSITION: S20 abrms 
alF%. 1/2 w 
RIG RESISTOR. VARLARLE. COMPOSITION: 2540 
ohn 4d, 1.4 wart 
At, /RESISTOR, FIXED FILM: 819 ohms 219. 2/2 w 
HI H 
R12 HRSTOR, PERE. COMPOSITION: 36 chins 
1S 2L3E. Low 
ica | RESTOR. FIXEL. DOMPOSITION: 270 cerns 
aia :x89%, bo 2 w 
Bi (SWITCH, LEVER: 2 pote, 2 pogitisn jused in 
$3124 omnis} 
sl PSWITCH, LEVER: 3 pole. J powitian bseed in 
}aLB-5 cad 
Bz [SWITCH LEVER: A ante, d position, cased in 
SL 28-$ onivd 
xB SWITCH, LEVER: 5 getle. J pasitasn used in 
SiB-5 yaiss 
33 SWITCH, FOTARY. 1 cirruit. 4 postion, | section 
Ti. T2 © TRANSFORMER, AUTIO FREQUENT Y Soi tn 
20.080 ke freq ruse 
i 
: Girectiana, Cuaplee 
H 
z H 
et PLAPACITOR. VARIABLE; GLASS: Ghul min, 3.6 
j wat aax.. consentrix type 
acd PO APACTTOR. FINED, MTA: SOR ant SCR. Atel 
| whew 
OS, C8 | CAPACITOMR. FIRED. CERAMIC: 43 uul 21%: 


AQ CaaS 


H 
i 

J0b | CAPACITOR. FIXED, CERAMIC: L0G) uu! 40% 
| 
H 
i 


x Ol vaew 

ing 1SEG 

i WOT ESE 

| SEMICONDUCTOR OEY KE, 
INBZA 

| Seeegess Ref txpe N UG-5BA“U 

yee. BADH PREQUENCY: 200 wh anductance: 

} 1 azitp 

fel, 2 i RESISTOR. FIMET) FILM Li shi ol%, 92 w 

1 


RIGHE: allican; pepe 


i 
i 
H 
i 
i 
i 


DEICRIPTION 


i 
: 


CRASHER. Hi 


522-2187 -00 
S2k~ Pie-00 


8; -B170-06 
13. 90? 
931 -G£60-08 
#31 -d16800 
356-1050-00 
360-0088-C0 
240-00 34-00 
275021500 
458-0487-00) 


345-1459-00 


T45-1 36-00 
BFEGT LG (AG 
FOS TS ERO 
145 | 355 ~ 1H 
FaS> 138-00 
2hG-OOBR- 3 
25m 1228-00 
258-G9GT-H3 
23G-b1)2~.00 


250-C8E- (9 
RAT-0926- 183 


34-81 18-4 


SQE-h40-i 
812-9667 «90 
G16-4075-90 


835-3222-00 


353-2942 0 


S87.) po 
BAd- C097 - 0 


THB ~ 2358 


arent 


ITEM DESCRIPTION 


Tad. Ha 


RESISTOR. FIXED. FILM: 5.100 vos 40 HE.OOG 
nlus ¢VR. 124 w; ER type MDB 


TR? nls bo TTB) chore 


RESTOR. FIXED FILM: 
#1%, 1.4 w) 2KC type MDE 


COU, RADIO FREQUENCY: $0 turns od 450 AW: 
torsigal weit 


TOK -2 Qeciibator 


TOK-2 Oectllatar consists of the tactomnme. This 
eqiipment should be eetureed te Cathie Radio 


Company for reguir. i 
CAPACTIOR. CERAMIC: Must ehh. 300 ydew | 
CAPACITOR. CERAMIC: 20 wal 23%, JOR wirw i 
CAPACTIOR. CERAMIC: 20 wal <3, 300 wicw 
{CAPACITUR. CERAMIC: 20 wat 29%, 206 ede 
CAPACTIOR. CERAMIC 20 wat 49%.. 400 vdew 

CAP ACITON, CERAMIC: 3 wal 25%. 500 vttew 
PCAPACIPOR. CREAM. 80 wat 1h. 10D view 
ICAPACITOR. CERAMIC 20 wat 23%, 160 ecew 


CAPACITOR. CERAMIC: 20 wat 45%), 390 wirw 
CAPACITOR, MOCA: JOM) wud 28%, S00 dow 
CAPACTEUR., MICA: BHO unt 27%, 00 view 
CAPACITOR. MICA: BOD maf 42%, $00 waew 
PCAPACIPOR, CERAMIC: (00 auf 22%. S80 vdew 
PC APACITOH CERAMIC: [00 aud <2%. 200 whew 
CAPACITOR. CRAAMIC. 0.02 uf sBo% 40%; 250 
Pvaiow 


CAPACITOR, VARIABLE, CERAMIC: 4 uut sun. 
te A758 wut max, 350 vow 

SEMICONDUCTOR DEVICE. DIODE: germaasum: 
type LNU4A 

(30, RADIO PREQUENCY, 22 parm #28 AWG 
drubie formvar, 2,4 uh inductance 

THIMMER ASSEMBLY: S turns «26 AW: wire, 

{ toreed cedl amd hardware 

EXRUCTOR, TUNENG: 10 turns ¢30 AWG wire 
TOIL. RALIO FREQUENT Y: single Javer ecsint, 
magne!) vare. 140 ah 

RESTOR, COMPOSITION: 0.34) racqoatuny 4 50%. 
Led w 

RESISTOR. COMPOSITION: SEANK ohmu 48%. 6 Sw 
TRANS PURMER. RAID FREQUENCY: prs 26 wh 
hans 780 ke; see BF uh wom. 2,6 nr 


VIG] | ELECTININ TEBE: type SALE 
FeLleosing purty ugsd in $128 only: 
OS401 | LAMP. IND ANDESCEST: tape 47 
JHuU2 | JACK. PLP: ceramic iresuletion. phonograph bepe 
Plt CONNECTOR, RYWER: 9 male comtacts. tis 
minstare ibe aactes 
401 | RESTOR. COMBOSITHOX: 15.000 ohms <fO%, | ow 
HdG2 | RESISTOR. COMPOETTION. 39.0000 oames 2 YS. 2 » 
R4Ct | SWITCH. HOPARY: 3 pole. 3 poattinn 


3 *Choten per aperational yexyad eerient, 
Pe Sedected un fimal deat. 
4 TSeiected in manufacture te calisrabe meter. 


705-7 120-0) 
tn 

305-7 144-00 

POS Tb CH 
wm 

TO5-7 1OR-O0 


542-08 18-002 


982-1003- 


914-0053- 
BL d-aond-4 
G1 3- TI 
913. GOSE- 
912-057 


2Se 


Zz 


S 
gee 


i 
SZEPSRs 


BLA-H34 
BLS. Big? - 


arts LIT. OD 
AS3-O10A- 
24002 Od 
$41.7423-09 


Siad-2 302-088 
BAD COS - 0 


745. f 458. 


745- 2412-05 
240-845-983 


254-0202 fey 


262-2240-08) 
I6H-NG85-05 
VEZ 19IZ-O9 


T4R- 350 2-08 
T45-% 
24d. 2198-09 
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[PuoMe PATCH 


a 


is: DIRECTIOWAL COUPLER 
CONMECTION a 
: af ante 
|| FERR] | | Gal, Gam array cal, 
| i i a Ge Gaal : ” | if °) 
j 6.3 Sn) 
| 
i 


| OE er ee ell 


—F 
aa ma 1 


a 
Pineza 


COUPLER 


16 


UNE 


COUPLER 


ee 


WALUE OF GOI SELECTED IW FINGL FEST, 
Pr? JUNPE® PLuG TO BE USEO WHEN EXTERN SL 
WFO IS HOT USED, JUMPERS BETWEEA 2 AWD 3, 
GANG 7 PIT PLUGS INTO JIT ON K-22. 
S402 COWRECTS TO IIe O% RWw-2 THRY 
FURNISHED SHEE. OED CABLE. 

VFC AMD ASSOCFATED CIRCUITRY USED tH 
312B-5 ONLY. 


C569 KAS 


Figure 13, 312B-4 and 312B-5, Schematic Diagram 
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